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[57] ABSTRACT 

A method and apparatus for displaying physiological signals 
acquired from a patient in a mariner that allows for reliably 
associating with the physiological signals acquired from the 
patient user generated message information. The method 
comprises the steps of, receiving at a central station physi- 
ological signals acquired from a patient; and arranging a 
display portion of the central station to have at least one first 
display area dedicated for displaying said physiological 
signals, and at least one second display area, located adja- 
cent said first display area, dedicated for displaying a user 
generated message related to the physiological signals dis- 
played in said first area. 

9 Claims, 4 Drawing Sheets 
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CENTRAL STATION WAVEFORM DISPLAY receiving at a central station physiological signals 

HAVING DEDICATED MESSAGE USER acquired from a patient; and 

AREAS arranging a display portion of the central station to have 

at least one first display area dedicated far displaying 

CROSS-REFERENCE TO RELATED 5 said physiological signals, and at least one second 

APPLICATION display area, located adjacent said first display area. 

dedicated far displaying a user generated message 

This is a continuation of Ser. No. 08/618.156 filed Mar. to ^ physiologicaJ ^ais displayed in said 

19. 1996 now abandoned. ^ ^ 

BACKGROUND OF THE INVENTION 10 BRIEF DESCRIPTION OF THE DRAWINGS 

1. Held of the Invention HG x ^^ly described, illustrates die display por- 
The present invention relates generally to methods and ^ on of a central station which has user messages posted 

apparatus for displaying physiological signals acquired from thereon in accordance with the teachings of the prior art; 

a patient, and more particularly, to a central station wave- nQ % m$Xr aics in block diagram form a patient monitor 

form display having dedicated user message areas, nctworkcd monitors and a central 

2. Description of the Related Art station; 

In hospitals and other health care environments of the pjQ ^ illustrates an isometric view of the central station 

type having a plurality of patient monitors, it is common to 20 shown in FIG. 2; 

have a central review station coupled to receive the physi- n(J 4 ^ ^ spUy of a station con . 

ological signals acquired from a plurality of patient stnjcted operating in accordance with the present mven- 

monitors. in order that physiological signals from a plurality ^ ^ 

of patients can be reviewed or monitored at a single, central * 

tadon. Such central review stations have been in use for M ^G. 5 illustrates a further view of the display of a central 

rn^ny years, such as those referred to as a "nurses" station * station constructed and operating in accordance with the 

or a Workstation" (referred to hereinafter as a central present invention. 

station). From such stations a clinical user can review patient DETAILED DESCRIPTION OF THE 

waveforms, vital signs, trend information and other patient EXEMPLARY EMBODIMENT 
data. Central stations also typically remotely annunciate ^ 

alarms for assigned bedsides, thereby alerting the clinical FIG. 2 illustrates in block diagram form a patient monitor 

staff to a potential emergency, and allow remote control of system having a plurality of bedside monitors 20 v 20 r 20 3 , 

bedside physiological alarm limits and bedside alarm silenc- to 20 ( which acquire physiological signals from a similar 

ing. plurality of patients, not shown. As well known, bedside 

FIG. 1 shows how users will typically "po^ notes 10 at 35 monitors 20 x , 20 2 , 20 3 , to 20, both display the acquired 

the display 12 of their central station 14 in order to notify physiological signals, or a processed version thereof, as well 

other users of the monitoring system of various important as transmit the acquired signals to a network or LAN 24 via 

patient conditions and events that they have become aware a corresponding plurality of network interface devices, 22 t . 

of, but have not yet been posted or entered into the patient's 22 2 , 22 3 , to 22,. Also connected to LAN 24 is a further 
record or nursing notes, as well as patient location informa- 40 network interface device. 26 t , for coupling a central station 

tion if the patient is currently disconnected from the central 28 to LAN 24 so mat it can also receive the physiological 

monitoring station. Typically the user will write the infor- signals. Central station 28 includes a controller 30 which 

mation on a piece of paper 10 or surgical tape and stick it to operates in conjunction with a data memory 32 which stores 

the side of the display 12 or even to the surface of display the physiological signals, and under the control of a program 
12 to insure that anyone who looks at the display will see the 45 (or programs) stored in memory 34. for generating prede- 

note. Unfortunately, such notes 10 can easily become dis- tennined dedicated areas on a display 36 of central station 28 

lodged and fall off. thereby depriving other users of the for display of monitored patient data representative of the 

patient conditions and events that had become known to the received physiological signals. For example, controller 30 

user may develop on display 36 dedicated areas for display of a 

It would be desirable to provide a patient monitoring *> duration of the patient EKG ^^^^^.^J^J^^^ 1 ^^ 

system having acentral station wavefom display that would other vital sign trend 1^ c ZT^t 

kiep the user message information in a more reliable/secure « * mouse 4* and a keyboard 38, are also connectedto 

y 6 controller 30 for enabling the user to set-up and operate the 

manner . , central station, as well known to those of ordinary skill in 

Furthermore, it would be desirable mat the technique used ^ ^ 

for securing the message information could be eaaly imple- » accordaDCC with mc principles of the invention, the 

mented with the central review station and in a simple and J£ one or bc^f input devices 38 and 40 to 

cost effective manner. set up additional d«U(^te4 dispky areas for user inessages 

Thus, it is an object of the present invention to provide the fc]atcd ^ mc paticnts mon i to red. FIG. 4 illustrates a 

user of a central station with a means for reliably securing ^ slatioQ ^p^y screen 36, set-up in accordance with 

user messages at the central station, and furthermore for thc ^^0^ wnere there are dedicated Waveform areas" 

associating the messages with given ones of the patients ^ 42 ^ afld 46 f Qf me of waveforms, and 

being monitored. "notes areas** 48, 50. 52 and 54, for the display of user 

QirMVTARY OF THR INVENTION CttXmd <* °<*« ****** to me Wn0Se 
SUMMARY OF THE INVENTION ^ wavefonns m Splayed areas 40, 42, 44 and 46, respec- 

A method and apparatus for displaying physiological tively. In the FIG. 4 embodiment waveform areas 40-46 are 

signals acquired from a patient, comprising the steps of: each divided along their horizontal dimension into two 
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sections. "a M and "b*\ each for display of one of two 
waveforms far each patient However, the message areas 
48-54 are each the height of the combined M a M and *V 
waveform areas, since their information content relates to 
the patient, and not an individual physiological waveform. 

In accordance with a further aspect of the invention, the 
message areas are located on display 36 adjacent to the 
position of the waveform areas, thereby locating the mes- 
sage information in close proximity to the waveform infor- 
mation of the patient. 

More specifically, the present invention is for clinical 
users who wish to setup electronic message exchange areas 
on the main screen display of their central station. The 
display of a message area is selected at the time of main 
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FIG. 5. message areas for eight patients are displayed, and 
the message area is one waveform channel in height since 
only one channel of waveform is displayed for each patient 
In a 4x2 configuration, such as shown in FIG. 4. message 
areas for four patients are displayed, and the message area 
is two channels in height since two channels of waveform 
are displayed for each patient. Similarly, in a 2x4 
configuration, not shown, message areas for two patients 
would be displayed, each four channels in height. 

Whenever a message area is displayed in the main screen 
of the central station, users can enter electronic messages for 
any patient displayed. Text for the messages are entered via 
the device keyboard 38. shown in FIGS. 1 and 2. 
To begin entering messages for a patient the user clicks 



screen configuration programming. i.t. in a Setup Central 15 * e mous . c "V* dcvicc 40 when me navigational pointer 



Layouts screen, as well known by those of ordinary skill in 
mis technology. 

As well known, the main screen of the central station 
displays information for multiple patients simultaneously. 
The screen is set-up so as to be divided into multiple 
channels, which, in a preferred embodiment combines to 
form six different display configurations from which the user 
can select to display patient data. These configurations, are 
defined as follows: 

A: 16 patients. 1 waveform each (16x1) 

B: 8 patients. 1 waveform each (8x1) 

C: 8 patients, 2 waveforms each (8x2) 

D: 4 patients, 2 waveforms each (4x2) 

E: 4 patients, 4 waveforms each (4x4) 

F: 2 patients, 4 waveforms each (2x4) 

The 16x1, $x2, and 4x4 configurations are displayed in 
"split screen** mode, meaning that the screen is split in half 
vertically with patient data displayed in two columns. Half 



(cursor) is over the appropriate message area, or simply 
moves the pointer over to mat message area, and begins 
typing. When the pointer is moved out of the message area, 
text entry is not possible. Editing the information is as 
20 simple as entering it 

Information displayed in the message area is deleted upon 
patient discharge or admittance/monitoring of a new patient 
at that network location. Selecting a new central layout 
configuration for display does not delete the patient mes- 
25 sag" 

Thus, what has been shown and described is a new 
method and apparatus for displaying physiological signals 
acquired from a patient in a manner that allows for reliably 
associating user generated message information with the 
30 physiological signals acquired from the patient While a 
specific embodiment of the present invention has been 
illustrated and described herein, its is to be realized that 
modifications and changes will occur to those skilled in the 
art For example, the message areas can be used for display 



of the patients are displayed on the left side of the screen and 35 of other types of patient information, e.g. , trends , events , and 



the other half are displayed on the right side of the screen. 
In split screen mode, four seconds of waveform data is 
displayed for each patient The 8x1, 4x2, and 2x4 configu- 
rations are displayed in 4 full screen" mode, meaning patient 
data is displayed across the entire width of the screen, with 40 
ten seconds of waveform data displayed for each patient 

Due to screen size limitations, the message area can only 
be selected for display with the 8x1, 4x2 and 2x4 layout 
configurations (full screen configurations). It cannot be 
selected for display with the 16x1. 8x2 and 4x4 layout 45 
configurations (split screen configurations). 

The system of the present invention is advantageous over 
current techniques in that there is no danger of the notes or 
message 'Tailing** off of the display screen after a period of 
time, or when someone walks by the nurse's station. 50 

If selected for display, the message areas 48-50 are 
displayed on the left side of the screen, as shown in FIG. 4, 
adjacent to their corresponding patient waveform areas 
40-46. When the message area is displayed, only eight 
seconds of waveform are displayed for each patient The 55 
message area is divided so mere is a dedicated area for 
entering notes for each patient data being displayed. The 
capacity of each patient message area is 256 characters or 20 
lines of text whichever comes first When the displayed 
capacity is exceeded, a scroll bar is displayed, indicating that 60 
more information has been entered, which allows the user to 
view all of the notes information. 

The specific number of patient message areas displayed is 
dependent on the specific layout configuration chosen. The 
size of the message area displayed far each patient is 65 
proportional to the vertical height of the waveform area 
displayed. For example, in an 8x1 configuration, shown in 



lab results. It is therefore to be understood that the appended 
claims are intended to cover all such modifications and 
changes as they fall with the true spirit and scope of the 
invention. 
What we claim is: 

1. A method for displaying in substantially real-time at a 
central location physiological signals contemporaneously 
acquired from a plurality of remotely located patients, 
comprising the steps of: 

receiving at a central station physiological signals 
acquired in substantially real-time from said plurality 
of patients; and 

arranging a display portion of the central station to have 
a plurality of first and second separate display areas, 
with a given one of each of said first and said second 
display areas being arranged on said display so as to be 
adjacent one another, simultaneously displayed, and 
used for display of information related to a selected one 
of said plurality of patients, wherein said first display 
areas are dedicated for displaying in substantially real- 
time said physiological signals contemporaneously 
acquired from said selected patient, and said second 
display areas are dedicated for displaying messages 
generated by a user of said central station, said mes- 
sages being related to the patient whose physiological 
signals are displayed in said first display areas. 

2. The method of claim 1. wherein said arranging step 
comprises operation by said user of a user input device 
coupled to said central station for inputting said message to 
said second display area. 

3. The method of claim 2, wherein said arranging step 
includes the further step of said user operating a mouse input 
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device to select a second display area for message entry, and 
operating an alpha-numeric keyboard input device for input- 
ting a message into said selected second display area, 

4. The method of claim 2. wherein said arranging step 
includes the further step of said user operating said user 
input device to cause said display portion to display a 
plurality of first display areas for a given patient and a single 
second display area adjacent said plurality of said first 
display areas, for said given patient 

5. The method of claim 4, wherein said user operating step 
includes said user operating said user input device to display 
a plurality of second display areas, one for each of a plurality 
of patients. 

6. Apparatus for displaying in substantially real-time at a 
central location physiological signals contemporaneously 
acquired from a plurality of remotely located patients, 
comprising: 

a plurality of patient monitor means, at least one associ- 
ated with each of said plurality of patients, each moni- 
tor means developing at least one physiological signal 
representative of a physiological condition of its asso- 
ciated patient; 

communication network means, coupled to each of said 
plurality of patient monitor means, for receiving and 
transmitting said at least one physiological signal from 
each of said patient monitor means; and 

a central display means, coupled to said communication 
network means and responsive to said physiological 
signals transmitted thereby, for displaying said physi- 



ological signals, said central display means having a 
plurality of first and second separate display areas 
simultaneously displayed thereon, with a given one of 
each of said first and said second display areas being 
arranged on said display so as to be adjacent one 
another and used for display of information related to 
a selected one of said plurality of patients, and wherein 
said first display areas are dedicated for displaying in 
substantially real-time said physiological signal con- 
temporaneously acquired from selected ones of said 
patients, and said second display areas are dedicated for 
displaying messages generated by a user of said central 
station, said messages being related to the patient 
whose physiological signal is displayed in said first 
display area adjacent thereto. 
7. Apparatus according to claim €, wherein said central 
display means comprises a central monitor station, including 
a display, a display controller, and a user input device. 
20 8. Apparatus according to claim 7, wherein said user input 
device is coupled to said controller and is operable by a user 
for causing said display to have a plurality of first display 
areas for each of said patients, and a single second display 
area located adjacent said plurality of first display areas, for 
M each of said patients. 

9. Apparatus according to claim 8. wherein said user input 
device includes an alpha-numeric keyboard for use by said 
user for inputting a message into said second display area. 
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